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(57) Abstract: 

PURPOSE: A compatible optical pickup device is 
provided to realize compact structure and reduce 
size by optically modeling an optical element having 
integrated hologram elements and grating and a 10- 
split or 1 2— split main photo detector and to enhance 
light utilization efficiency by controlling transmission 
and diffraction employing a polarization hologram 
element. 

CONSTITUTION: A compatible optical pickup device 
comprises a first and a second light sources(50,60) 




placed on a substrate(41 ) near to each other to exit a first and a second lights(L1 ,L2) having difference 
wavelengths, an objective lens(83) to focus the first and second lights on the recording surface of a 
recording medium(10), a main photo detector(45) placed on the substrate to detect an information signal 
and an error signal by receiving the first and second lights reflected onto the recording medium, and an 
optical element(70) placed on light paths between the light sources and the objective lens and composed 
of a first and a second transparent members(71 ,72) and a first and a second hologram elements(74,75) 
installed on the surfaces of the first and second transparent members to diffract and transmit the first and 
second lights toward the photo detector. 
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msoi ^rottr Jig se n mow malum 
s sssasxioii ae 3301a. 

gyxjo^ gajasxlfe S™e P^B M3I0IOHC0P), PX|g P?ls P^3 gaiOIOKDVDP). CO-ROM 
E^OIbH. DVD-ROM E2J0IW §0il xHg£|Oj d|S*±Jo£ ^I^OH^IQil §M2J 31^/JHiBe ^ii^P. 

DVDP2I, DVD-R0M8 H^E }|^/XU^0l 3>^& S#/S»S0K)I|A1 ^=£>3 SIP. 0| OVDPOil *H 

msit: 9S!SS*lfe 3 ISfSi ^ ohOt 3|«0H»I£- PXIB" blQIS P^B(DVD) £B Om£f S^e q 
±B(C0), CO-R(Recordable), CD-I , CD-G S9 CO NUBIS XHSttb S^CHIS §M2| Dm S/SE^ XH 
68 01 :>^5h010t BP. 

3BHU, DVD2J ^flife ^|^P2joj P^B 3I83I 8|g2»2f CHS SIZE JH^4- §25 £16*01 CD NBIEI2I 
¥3)1121 QB ^?^2£ fifaaaa. ^, 31^ CO HH^£I2J ^MD\ 1.2min2J eta DVDb 0.6mmOIP. 012} 
901. CD HHgdia DVD2J ^MD\ M^. DVDg 9^(819X19 CD UH^dlOil 38B 3 s ? ¥MI x}0| 

oil si e ?h^xk^ B»ao. 01 ?h^»«i sistoi smihj ^i^oii gas see 9if£§ an 

S»3U IH^A|2J s»gfe earn »»ao. 

SEB. ZH^S 9£!2j EfSOII SlOi/dSE DVD^ CDDHHdia PM IIf§a^2£ S^sf£12JP. ^. 31^ CD HH 
XH^y S3 aSOl CHBf 780nmPJ BB. DVDfe 3 XH6B 99 »90| CH^f 650nmOIP. 

0|2| ag HS»£| xmiSOl! 2J8H S6t3 COPMfe OVOCHI 21^8 §S2| XH^OI glHsolHS, DVDg 9 
BIHSM2I 3H90I 2?aCI. 01 OH, OVDg »B|H9flb 3I£2| CDIAiiJd|£ sB XH8»O|0( BO. 

oia as. §§ 2 bib gan2j ssiasxife £ 1 chi seais Ufa aoi. zsonm as2i 11 sa* 
sa <»sa saws 4*9S 4= sie^ 9H99(2oa »i9a*3i(27)3i axis isa 92^(20) 

a, 650nm EfS2| gf SAlSfe 9l299(31)a, 6PI All SI 391299(21 >(31) Oil AH £A}@ 92J H 

bbspi «b an si Hi2a»gj±Haa(25)(33)a, bia^ss p^ado)oii s^ai3I3i ?ib 

CHBB!5(17) SI P£3(10)0||AI BA*H3 6PI 911 a H2B9B^HaiEI(25)(33)B ¥amol £J 

Ms 9e ^9a^ 9I293S2K37)m sbskx coah, £>oi anaa(2i)s ^wpf & h ai^ 

^XH^ P^B(10b) OlI^CH CO HHS£lgOI3, *ll299(31)g ¥WPF ^CH^o^ o bg p^B(10a) 

oil a a. dvd soi p. 

fe^i ^s^(20)s Hiaa(2i)a. ansas^uzzja, ^i xin»s!(2i) * x-m^3e^i(27)^f axia 
^ 3ie(22)a, »5i Hnas(2D ^ n\m^mD\{27)m ^xi@ e^a(24)a. 

S^S(24)0ll ^xl£J01 ¥iof^ ^2J SS8TS0II CQ^ 3 ^tyS^M SS3H^»(23)> S 

S»0I ^^SP. 

#31 SI1 §y X-H2^^^^H£IP(25)(33)^ SJ AfSS 3 BS»»0|| 0}^ <M^^^^ ¥ ^ gc^ ^AUI3| 

s ssi 3 aarq ^^oii sicH/H £ais aoi Bias ^ ao. 

6T3I S1 199 (21) Oil AH £A}S 9^ ^^l Xilia9^^HdlP(25)0ilAH ^MSIOI &^l P^3(10) ^2^ 
8M, «5I Xil299(31)0ilAi SA(S 9E «3| XII2S9^^^BI6i(33)0ilAH BAJ S 
gJ^Ha|Ei(25)M ¥a6f0j CI^B(10) ^2§ S&P. 

^^I XH1^9^^MdlP(25)2i CHMgl!^(17) ^ 20il^ gJMSIfcr ^I^S92) 9§ 9^92| 9^ 

£. 3dl3 9S92i 9^ ^]<ya92j 9£S ^^ofe X./4»SB( 11)01 tiHxISP. Eg, £tD\ \/m 
SB(11)a Qjg§H^(17) AhOISJ 93^ ^Oilfe 9^^ OHxIII HB|»0I 2JAF9M BJAJAI^Ifc BAF 

□ia(i3)a f EiM9m a^Ai3i^ saioiioisasds)^ uhxisp. 

M 199 (21) Oil M 9^ ^Ml[ &Q\^9.^ P^3(10b)0||/H BAf£j3, Xil1^9 

^J^HdlP(25)0ilAH BAhSP. Ol^. 4#5| S£3B^n(23)0IAI SJ^S * »5| H1»aS?l (27) Oil 4> 
99P. 

&OI 91299(31) Oil Al 9B ¥WPh ^^2i P^B(10a)0ilAH BM£l3, &OI 911 

S! Xil2B9£J±HE|Ei(25)(33m ¥2fo^01 SS&P. 0| 9^ blg^x^g O^ISfe a^^2S(35)S ¥Hf 
8F0I 9l29a#^l(37)0il 4^9@P. 

90I, §BH2J 95|aSxlfe 3 ^gOi ^&6h3, ¥i^i BP. 01 CHI (tt^ 

XIIS B^PI- 95ISSXI2I ¥^PI- aoi U^l- OIS XH§» P^B E2I0IM2] ^jAil^ 

Pgi(access time)0| S &g0| HO. 



s &oig bf2f 9s§ a^moi s^^ah, ^^2j b^si si ¥§^i ga 
e ^ssi m&m 95!asxie xiiss^ai 3 =^oi hp. 



BtSSt St W 

A^i^ a»g B^oPI ?IK S ITS Oil CfE 9^3Sxl^, PIBa; 5IB ^Oll >M£ CIS 

o\0\ tiHxISIffl mSOl A1£ Pe 911 9I29S eAhofe 911 3d 91299a; fef^l 9901IAH ^AF@ 

911 ^ 9129^ ^I^DHx^|2i ;|^22£ S^A|3|fe CHSBISa; D\B ^Oil HHXISDI. ^I ^I^OH 

mOHM BAJB 911 S 9I29M 4^9 of 01 §M<!iJl » Sxf<ii^M SSSfe CHI &J 9S#^I2I; 99 

a CHMeO^ AhOISI 93^ ^Oil UHxISIOJ, Al^ e§ gxl@ ^9 ^^il2| 9I1 9l2^S¥9i2h &D\ 
911 ^ 9l2¥S^9i2j □ggilEEM »8ffe BOII ^XlSOi □ig^ZE ^OilAi °JA^ 911 ^ 9I2 
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3 2*2*8 #3| ^§^1^ gofSE^ SJg P3}A|3lfe X|| 1 3d XII2aS3g8£»B ?b|& S^XMS ? 
0I3IA1, #31 »I1 SE^ XH2SS3ii:fcXfe 2JM33 B3#EH0II Da 9j»fi8 3*! SJ^sgg Bdl6fe 

bssshh^xib >joi btBststct. 

#3i oiib sst^ib, ^xHi^h ah^ ^moHaoii cue sx^t « ga^jii 

B 4* SIE^. 2*2| ^^j^o^ §2^Mfe 2x4 HH^ S>fe Ojg 3H°I XIIISBBjIK #3| 3|^ 

OH XII Oil CMB Eg« 2xf<M^g ^ #3| XII1MBB B^OII 0hB@ 2x1 bH^ Sfe 

¥ dhsi ai2g&ea. #3i xhibbb pg^oii u\&& 2x1 oh^ s**= ^ ^hsi xh3sbbs s 

»»« S 3J0I W»S|6m. 

4> Sl£^. *W ^HS|0£ SSBSSffe 2x3 bH^ 3fe OI4S HI1«BBj». #31 3|*0H 

XH] CHI CUB esj 2»&!SB SiS 4- 8l£E^. #31 B1«BB tt^OII Oh^S 2x1 bHg ^3Efi »te ¥ 
}H°I H2BBBj)}. #3| H1SBB QB^OII DhBS 2x1 bH^ 5fe ¥ XII3BBB8 SB8I- 

01 I 4 SICK 

SB, #31 XiM¥S¥XH2J #3| g^j^ 0139*= gJ¥0il gXiSCH, #3| Oil AH £Ah@ £ 

?i BAhA|3|fc BAHHH»: #31 BAt¥X|0||A| BA*S 3M 4*3^01 #31 BBOO/H §Af@ 3B8 2 
•B 4- #31 32! ^B°] #31 on ^xlS HUBS 33g;i;l CH ?dl8lte 3101 d*B 

01 6K §¥8 ESIi 82E8J0I » &S0II 0JB 3S|aS«2| d*BS!» ^AIOIIS # Alio I tfgS 
P. 

£ 2M 8£ohB, S bfSSIff ^Al Oil Oil ttfE Sffg 3fiiaSxlfcr 3IB(41)j». #3| 3IB(41) 

#0II ^xl8 BB(40)j», #31 £^(40) Oil AH mM& Si 314011X11(10)21 }|H|B0il 2)^A|3|£r 

cH8a5(83)a. #3i »a(40)a asas(83) Afoisj as^ ^oii bHxis »^»(70)a. 
3ie(4i) ^oii oHxiaoi ^oi ?maiia(io)OHAi bajs ^smoi §M<^im gj sxtafiB sta^ 

Dliei §S^^I(45)M S08fO| ^9Cf. 0151 At t HDl 5IB(41), S^(40), 0HB ^Se^l(45) Si »Af 
^XK70)fe £AI9 b^2f aOI 6^§(42)0il «X|8J0i si 8fe 3101 WB2S|8m. 

PIB(41)S 6^ S (42)011 tfMSOl. ^31 S3 (40) SE 0116! SS#^I(45)2I S^l^j^^ 

diHHeii^(49)M sahoi a¥0ii 2^i^o^ insa. 

^>0| ^^l(40)B 5IB(41) ^011 AHS e!§8^01 bHxl£IW »S0| AH^ QB XII1 91 H2a(L1)(L2)« 

mMottz XIII S XII2SS1(50)(60)M ^til&Q. OI^IAH, XI1 1 Sy XH2SS (50)(60)^^^ fi^# aioi 

X|(50)(60)M ^blofe 330I dhBSISm. OIUH. £}D\ XI1 1 ^ XII2fi0aaiO|X4(5O)(6O)fe ^MSfe XI1 1 
§y X||2»(L1)(L2)2| »AWO| AHM CFM£^ aO| ^A^£|^ DIEAI )2| 35IM B&ISOI dJB25|8|- 

Cf. 015IAH, ^&!2|£§ fiB»aiOIHfc »£»| g^§°J Si ^A^6^H^ bHSOl g 

Oloha. SB, «3I XI1 1 S! XII2 SB»aiO|XI(50)(60)fc 3 4^4] 01013^01 E\ (m) OJLHOIH 

AH^ QB 9\X\G\\M SOI IM§2g oi 6H OPI£Ji= 4-Xfe 3>ll SXI|£iXI a^Cf 

6*31 »l15SaaiO|XH(50)^ ^CH^o^ gfg P^B(10a)e" DVD, DVD-ROM, DVD-RAM ^Oil 2|&8^^ CH 
^ 635 LUXI 650nm m§2| §1 ^A^SCI. 3£|3, XII2SB»ai0l Xi (60)fe ^Oi^^^ ¥7>|^ C\± 

3(10b)ej CD DH^dl 0j|2HCH, CD-ROII S|&8^^ CH^f 780nm »SS| ^2J£ g§ SMSQ. Oj^l/H. ^ 
D\ XH1SBSaiOIXH(50)0i|AH #Ah£|^ XI|1»(L1)S &D\ H2&B9aiOIXI(60)OIIAI mMB X||2»(L2)0II 
bloH 4H3ISI2S «AWOI 3D. 

&D\ Q\m 21^(83) S^^Sxh S §^2fll SSSPI ?I6H ^^0ilO|Ei(DI£A|)0il ^XH£jOi 

3^ asj ziE$\x\D\ gjAhae a^a. a>^Ai, &n xiiiHB»aioixi (50)011 ai #ai© bai- 

zroi e xinadDg asi^xK70)e ^asm 401 oiggn^(83)°i a^s^e e^s^AH s^£i 

Oi ^MD\ ^CH^^g o k « p^B(10a)0ll SgSCL BB. «5I XII2fiB»aiOIH(60)0IIA| ^MS SAW 
01 X||2a(L2)^ ^>0| aSf4:XK70)M ^21613 ^51 C|]^^^(83)°J E^S^M S^ShB/H S^£| 

Oi ^JHPI- ^CH^o^ ^^H^ P^3(10b)0|| 0 ^O. 

0\J\M, a^!(40)01IA1 iAf@ BOI B88f7|| «5| ai^2JZE(83)0il gJA|£J£^ »^»(70)a 0\m 

&!2E(83) AJ 01 Oil S£IOilO|gey^(81)§ CH ^Pblsffe 310 1 dJBS|8m. 

4tD\ B«,^JK70)fc ^>0| S^(40)UI #31 M£IOilO|ge!!^(81) AhO|5J #(HI «Hx|£JOj, #3| 3 

^(40)^0^^^ ^§ c=fl| S 5> fe XI1 1 ^ XII2¥S¥XH(71)(72)a, OI ¥S¥XH (71 ) (72)21 #31 Q\m$i 
^(83) ^ BOO ^XlSOi #31 □g^i^(83) ^ Oil AH gJAh@ XI1 1 XII2a(L1 )(L2)S #3| Oil 

B 9S^3|(45)M 0»£^ Sl^ ¥HIA|3|^ XIII §y X|I2»S3H^»(74)(75) St. #3| 
Xil1¥S¥XH(71)2J #3| a^ (40)011 CHBSfe BOil g#S 3aiO|g(73)e 5»BO. 

#31 XI1 1 §J XII2¥S¥XH(71)(72)^ #3! §^(40) Oil CH6H ^§ Zh^ OI^EI^II #3| 6^S(42)0il tfXI 
£101 a AOS MfAIBCh #31 XI1 1 » Xil2¥S¥XH(71)(72)^ #3| Q|gg!!3(83)g B»b BOil^ 2f 
2f #3| XI1 1 91 XH2«S3H^»(74)(75)0| ^XISD. 3dl3 01 XI1 1 H XH2¥S¥XH(71 )(72)t AH^ 3 

§ nx\ ^, s^ais a«ra 3101 ujssism. oiiih. xjn^s¥XH(7i)£i ^^i^ #31 

XII1SS3H4iXK74)a 33IOia(73) AJ0I2I 3 a} 2! 3BI8F0I tfTIISO. 

#31 XII1SS3a^XK74)fe EJA^92i B3#EH0II CP-ei ^UlaM % SJiflii ^£|6fe B9S^3^ 
4iXfB 3!0| H^5|ofCf. 01 XII1SS3SS£»(74)fc £ 3011 £AIS b^ SOI, B»2| 
¥S3IB(74a)(74d)a f 01 ¥S3IB(74a)(74d) AhOIOII 9\X\& ^§M£ID1(74b)2f , #31 
^§gaim(74b)2f QIMgi!3(83)^2J ¥S3IB(74d) A^OIOII ?)x|£JOj gJAF9°] UH»OI*fc ?i# 
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XISB(74c)» SSoKX ?g§i 4* 2iP. SEB, »3l ¥§3IB(74d)2J l*S0il£f ttiaCH. #31 §3!(40) 
^011 AH £JAf£l^ §B g3}A|3|H t P±3(10) ^OlIAi SA>gfe SB mm ¥j»A|9lfe ssn^nji 

@(oi£Ai)oi sssoi ao. opiah, fe^i anas3B^xK74)2i s§3^ hh§!b »ii»(li>2| 

SS^g 2218*01 gg@p. 

sa, «3i xmas3a4iXK74)fe SA*a» o»a:». i»gjos 3^ ^SAisa o*sa, Oxf&OI sb 

3^ IX^B P^SOI £|I2, OxfSOl PBSe! §^ laSS SBSOI £J£^ BP. 

£ 4fe £ 3011 £A|£j B»B£3B!±XK>II 3JlO\M, B£0il OS PBS^ SBS01I CHS Uifli S ¥3} 
UEft« 32HH0IP. 

£AI@ tl|-2f U0I. CH&f OrOIIAH 60*C2j g?|0IIAH PBS2] g8 CH^f 90% 0I&2J ^j»Bj». Dt&f 5% 01 
B2| SlijsMM 3raCK 3212, SBS3 §g CU^ 70% SISSS^. 5% ^HfMM 

:>F£!P. 

SS!(40) ^. BllOIXH(50)0l|AH £A*9 »2| £*J^ £|Q|B 2!fll8^ Q1I°]S2 #}| (45)011 

SgS 3}! If 4* SIP. OWM, (MIS! SS^^I(45)^ XII1BS3H±XK74)0||AI a 

19 Si 4Sf ^ 3I»<41) &0II HHxISP. 

#31 »l2BS3SS-*:»(75)te »4*2| B£HB±»£/H. *Jl2¥g¥XH(72)£>1 CH^2!^(83)M gofb 

£011 HHXI9CL 01 BI2B£3H±»(75)te &D\ £2] U "!§ A|2»»OI §^3^ IIH&S gSBOII 2I6H 
^dlH 4= SIHD1. £>0| SS(40) ^ Oil AH gJAh£|^ §g *i£! ¥^A|5IH, #31 P±3(10) ^ Oil AH *}A\ 

eiAtafe <M^^°^ Hi ^juaizjp. a*. p±3(io) ^ouh aAjat s e 

fll1&(L1)B 3j a ^AI^IH, Xil2S(L2)B aa ¥^A|^ £PI 0116! SSS^I(45)fi »5h£«} BO. 01 
31 AH , SI2B£3H:fc»(75)2| ^£3^ JffleS #31 »I2»(L2)2| SIBZtB 233*01 8880. 

feOI 33IOIi!(73)B #31 3^1(40)011 £A*9 ^1 0»Sj1K ±1»S.... 2£ SIS ¥^AI^ ( 3^^011 
2|oH M*j£xf<M^e aCIt ^ SD. 

BE, #31 XH1¥S¥XH(71)21 #3| (40)51- PlSafe ^^Ollfe ^31 (40) 011 AH 3£A*S ^£J 

i^i 2 li ei § m^mj\(A3)m zzm^m &mm3\s= bm^mttw a ^bia^ 3101 u^^ 

^6^Cf. 01 &A*¥M(77)fc «5| »| 1¥S¥XH (71 ) CHI 3g0il 216H ^ 9lO. 

4tD\ £UE(S ^^mJ\(AS)^ &D\ SS(40) ^&2\ 3|»(41) ^01! ^XISDI, ^>U| &IAh¥XH(77) 

Oil AH ^SmOl ^.Ol §§1(40)011 AH ^A^ 

Oil ei §S#3I(45)^ ^,01 ?mOHXII(10)0||A| BAhSIl 8S3g£XK75)g 91 ¥3fB SI 

4^&6^01 AH^ ¥WPI- Dl§ ^ P^3(10a)(10b) ^01 1 CUB 2xfdt, 2»t!l * §5 

<M^(RF<Ms)M a»BO. OIB fl8K)| ^>0| CHI2J 33^^1(45)^ £ 5 §^ £ 6011 £AI9 tl^ a 

£ 5011 £A|^ aoi. CHieJ SS^3I(45)^ 12^^ SOI 5SIQ. 013IAH, 46B 2x4 ^^2) 

mmm §s#^i uEft« 31013, ssbi 47^ 48 §^2x^11 s^rn^i sh 
«5i 2x4 mmm ^ g^mii ^ ^eoii ataa 2x1 ^^21 uh^m g^rnii =?^m uats 
201a. 

ajqi^o^ ^TMI^h ^B P^3(10a)M ^I^OHx^l^ HISff 3?, HI1HSSSII0IXH (50) Oil AH 

SOI ^5§£§ 0|g@a. OIOI. «3| DHC! SS#^I(45)2] BttB A. B, C SI D01I SSdi » 2^6! 

II ^ Slfe 0x^0 1 

OBf/H. «5I C|^3(10a)°J 8?, 2»6!fi(FES). 2»fc!fi(TES) U §S<Mm(RFS)^ +1* 

^ 1^ UEfa ^ 2iQ. 013IAH, 2xF6!s^ DPDSM OlgffCf. 01 ^>0| Blf& !2fJ, 

B K2f L01I 4-S@ ±1X^B 0|§aX| 

/res = (-4+C) - (b+d) 

TES = (A+C) - (B+0) 
RFS = A + 8 + C + 0 

SEfi, P^3(10a)3h DVD-RAM oi 3^, M^i 2xf6l^ x^ ¥AIM(DPP)SM OlgBP. 

fefCH^oS ^XH^ Q±3(10b)« ^I^OHfllS XH8B S^. «PI XH2S^SaiO|XH (60)0llAH 

m0\ Olg^P. OlttH. die! SS^^I(45)2| SttB E, F, G SI H01I §Ms §y 

SSI 4- 2ife Ox^OI 4*S£I01, SttB I2IJ, K2fL ^I^Oll §^2Msl S^^ v 
4- ±1xfg 3 , 0| 0\D\M, BV&OII 4=S^ ±1x^B £>OIB ^CH^o^ g, fc B P^ 

3(10a)2| ±1»Ba PB flXIOII 

01 S?, S^l^ SxF<M^(FES'). 2»£!£(TES') §^ §S6!s(RFS')^ ^flfAJ 2S UE}^ 4^ SI 

P. CN^lAi , §?« 2xf<M^^ 3^^011 2jBP. 

TES' = (l+JHK+L) 
RFS = E + F + G + H 

SEB, &D\ die! §2^1(45)^ £ 6011 SEAI^ bh£f »0| ( 10B& S 4* SAP. OPI/H, 46'B 
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2x3 =?^2i mmm s>& sug:>i ppt« soip. 

#CHa|2S ^M^\ g?a P£3(10a)9 :>I^0HXII£ XHgg! 3*?. *||1S21SaiOIXH(50)0)|AH £AI3 

soi oiggp. oimi. one! ssg:>i(45)°i gee a. b, e si fchi o»aoi ^saw, 

mSiM, P^3(10a)°l 3^, 591^ 2xl<ya(FES). eg" 2»<y^(TES) §y §atiS(RFS)fe 4>8f 

±i upy 4= sici. opiah, i?« sxi^s^ dposoii si&p. 

FES = (A+E) - (B+F) 
TES = (A+E) - (B+F) 
RFS =A+B+E+F 

SE§!. 4,01 P±3(10a)£ DVD-RAMS 3*?. MS! 2»t!lb »S^4HM g>^§ 0|g§!P. 

&a. &c«3°m ^md\ ^we ci^3dob)s imams, wm® 3^, Bi2S2iseiioixH(60)oiiAH 
sai@ soi ssi2s oig^p. oira. diisj S2g:?i(45)°i ss& b. c. o ai eoii §at!§ ai 

55H^ 2xki!2» 4 SAfcr Ox^'OI «»& 1 21 J. K2H. 2|^(HI sa|2xffJSl 

01 3?, 23H^ 2xl<Ms(FES'). 1^! 2x|<MS(TES') SI §!2<MS(RFS' )fe 4=}±J UPki 4= £i 
P. 

/^/TS' = (B+D) - (C+E) 
TES' = (l+J) - (K+L) 
RFS = B + C + D + E 

0121- aoi. 10SSS ¥3HPJ PS ¥ P^30)| CHSH Sffff B2| ES 3S&P. 

OISK £ 2S SS8I01 S g*g°| ^AIOIIOII DJg SS|S§x|2| g^S ggS!P. 

3|^0Hfll^ 0113 CH DVDg°l yc«5|£§ ¥»IPI gfg P±3(10a)S Wig§! 3?, &I1SQ92IIOIX|(50)0|| 
AH £AfS SOI OlgaP. OIISQI, £}D\ JHISSSaiOl XH(50)0IIAH £Aia SOI CH¥S PSS 

SI SOIH. SI1»SnHik»(74)^ E 4011 SAia til2l SEOII OJS 88 ¥21/21 §S§S 2> 

t esssna^xioj 3^. asasniy^xioii 21© oxisa psssi som. ixisa sessi soi 
sa. neHHs. 4Pi anaesaioincso) =*oiiah gma ansao m m oiiacH, psssi sa sua 

S3S4:XK74)a SIS ¥31812 CHgS!!^(83)0|| °|6H S=?SO| P±3(10a)0|| 588I3II aP. 01^, C\± 
3(10a)0IIAH S!Aia Sa C«ga!2(83)g ¥213*01 £p| X1lia = L3S4:XK74) = J XHSAiaP. 01 JHEJAI 
S M1S(L1) g OtlfHCH, SeS2| SB 01 Hlia=L3^4iXK74)S Sim ¥313101 0112! S3^5|(45)^ 
8&P. 

&DI 0112! SSS^I(45)fe 12Sg SEfe 10St> k S ^P^EIDI, 2} SftEhOU 4f§ SS ^i?!2£ SSE9 
&AI&JP. 6!B, #21 HMSasaiOl XI (50)0)1 AH 5AI9I1 e!AI¥XH(77)0IIAH e!Aia Ig 4!?l 

3ie(1) fe^OII Mx\& 2L|E|§ SS^3l(43)0il 4SaP. Ol 4ft!S£?EI «liaSSaiOIH(50) 
2) SAhSSs m 4 a°HS, OIS &OI HI1SSSai0lAH(50)°l S#=1S fllOlg 4 91Q. 

mm, ^MD\ ^CH^HS P±3(10b)S ^I^OHXIIS XHgg! S?b HI2fiSSaiOI AH (60)011 AH m 

Aia SOI SSS2S 0|g@P. SI2SeSaiOIH (60)011 AH ^Aia XII2S(L2)a 

fll2a^3S4;XK75)a ^12 ¥215112 CHgeO^(83)0|| °I6H a^BCH P>;3(10b)OII 985I3II SO. Ol 
P^3(10b)OI|AH eiAia f§ CH§a!5(83)S ¥318101 &3| XH2BS3H4:»(75)S XHSJAiaP. 01 
AUgJAia HI2S(L2)g 01 AHI2a=I3S^AK75)B Sim ¥318101 0112! SS#^I(45)S IfSIH. &OI 0112! 
S2Jg?|(45)2| C|§ S»BO|| 4SaP. 



&J\& til& ^01, S ^SOII CDS S&g S^JSSxIfe n>SOI AHS PS Si gAISIfe ¥ 22! S £11 01 

xh§ si2s aigsm. nn si «i2asna^n sj naiomoi aais ^xia »or^»a. io^& s 
i2s^a oii2! sas^is xHgsm, ois semasosM), ¥§4 aa, ^s°i e+^si s iia 

■ 4- SIP. 

nnas3g^A>s esasns^xiB ^hisioi mm/mmm s^sihs soig seoi ^p. 

(57) g& 

1 

5I&3I; 

&OI 3|» 4fOII AHS 2!S3!0i dHxISOl EISOI AHS Pg Jill S! AI2SS #AI8lfe XI1 1 » JII2SS!3}; 

&OI S^OIIAH gAia »I1 S »I2SS 7I40HXIISI D\m&°S S^APIfe □gS!!2E2}; 

&OI 3IB &OII bHXISIOI, &OI ^I^OHaiOIIAH S!AI@ «I1 S fll2Sil 4=S8hOI §M6!S S 2XI<ySB 
S#8|fe 0II2J sss^m; 

&DI SS3I CJ|ge!!2 AWI2I S3^ 4KHI dHxiaCM, AHS E§ ^xia ^§ «|1 ffi fll2¥S¥IH 
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si, nn a »i2¥s^xh°i «3i cHgeiisa &8ife soil gxiaoi wm&i* ^oum gjAis 

UI1 S UI2S 2*2|g 4,01 gfol£l= S|§ ¥2}A|3|fe fl|1 91 fll2S^3S±»S ¥bl& §Sf 

±H:B ^dlolOl @ 5!g agog Slfe s^g HSiSSxI. 

2 

Simon stou-i. #?i an se& H^asns^afe emua es&aioii pass » siiiei 

3 

SI2S0II SI 01 AH. SUSsLZlil^XIfer, 
»#2| ¥S5|&3J; 

01 JpgPIB A|0|0|| ?|xiaO| 2JA|»°| eg&EHOII C0£f g£|31*r ^§g£IDI2l, 

feOI 2!j§S£im& □g?i!ZS^e| ¥S3I& AI0I0II SNxiaCH gJAISSI @f§ dR*0|^fe ?I&XIS&:S 
SSSIte 51 ^§2S Slfe s&S SfSISSxI. 

4 

ai»(HI &ICHAH, XIII §H fll2if§< 2|2!g ^Efll g§S°| ^§ u Jg°£ SI #AI81i= se 

s?» 5 

aieroii stoun. &?i oo ei ss§?ife, 

¥1131 AHS 3|SDHX||0II CH& 231± SXIdS SI §2t!S§ S«lt 4» SitH, 2*2* 

sassfsife 2x4 uh^ ?si s>fe 01 a 3H°i janatt&a. 

^3| 2|»0H«I0II Die eaj £xl<MSg gf| h 4* S1SEH?, &3I HllStte S^OII D1@8 2x1 bH^ ? 

si ?>fe ^ 3H2i xn2s»ej». feoi ansae og^oii dis@ 2x1 hh§ ?s§ 3**= ¥ una nrae 
ares SS8IOI 9 31 ago? ms= s^s gaiasxi. 

6 

fll 19011 StOIAH, &?| Oliei SSS^Ife. 

¥hpi ahs cig ?i4ohxiioii me s.^± 2xi<ms sy age 4- si£«s. 2*2* 

SSSSISIfe 2x3 tiHg ?51 3>i= Olid 3H2| «|1S»e», 

401 ?m oh 211 on cxet §si 2xi<ys§ atv 4= sjs^t. g?i »hs»b s^oii oies 2x1 tiwm =? 

Si 2Jte ¥ 3H°I XII2S»&31. feOI HSfe Dfg^OII Dl£@ 2x1 bH§ 3ffc ¥ 3H2J HI3S 

S¥S 7 

B 18011 2101 /H. HD\ »^»fc. 

&oi an^s^iHsi &01 cn§fa$= eon g&aoi guise sis ¥3iAi?ife naiomg ch ?hi 

8 

ansoii aioiAH, &j\ «h¥S¥xhsi &oi gaa cH»at aai ai¥oii ^xiaoi, ^i ssoiiah sai 

El ^a i¥i S[A1AI9lfe eiAi^ma: 

4^1 eiA|¥IH0||A| &AfB @§ 4=S310| &D\ SSI0IIAI gA18 lg§ 3iS 4= SIE^ feOI S3 ¥ 
S2I tf3| 3IB ^011 ^Xl9 2U9I SSS3I;S H ¥bl8IW EJ 2JS 8|fe S&S «S|a§ 

XI. 

9 

fll8»0« SiOIAH. BAJ¥fflfc <*3I HI1¥S¥IH°I 4PI Oh^Slfe B2J ^¥0)1 31! 

^AisgBie! 5§ ^s°s 81^ s^s »Eia§xi. 
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